Impact of overall treatment time of fractionated irradiation on local control of human FaDu squamous cell carcinoma in nude mice.
A series of experiments were performed to determine the impact of overall treatment time on local control of human FaDu squamous cell carcinoma irradiated with 30 fractions under ambient conditions in nude mice. The TCD50 increased with treatment time between 15 days and 10 weeks from 43 Gy to 102 Gy. The data can be well described by a single linear function. The dose recovered per day is 1.0 Gy. However, the data can also be adequately fitted by two components with an initial delay of about 30 days followed by a steep increase at a rate of 1.5 Gy per day. Assuming that the increase of TCD50 is solely caused by repopulation of clonogenic tumor cells, and that the cellular radiation sensitivity in vitro reflects the radiation sensitivity of FaDu cells in vivo, the doubling time of clonogenic tumor cells during treatment is estimated to be approximately 1.8 days for the one-component model and, after an initial delay, approximately 1.2 days for the two-component model. Both values are shorter than the doubling time of clonogenic cells in untreated FaDu tumors and similar to the potential doubling time determined by flow cytometry after BrdUrd labelling. It is concluded that the dose necessary to control FaDu squamous cell carcinoma increases considerably with increasing time of a fractionated radiation treatment. It appears most likely that this increase is caused by repopulation of clonogenic tumor cells; however, other mechanisms such as an increasing fraction of hypoxic tumor cells can not be ruled out at present.